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▼Short tandem repeat (STR) polymorphisms are widely
used in genome analysis as landmarks in linkage studies,
population genetics and for identification of individuals.
Precise sizing of STR alleles is essential for sharing data
among laboratories. However, in comparisons of STR poly-
morphisms from different laboratories, we have observed a
certain degree of size variance. One reason for this variation
might be that specific enzymes vary in their ability for non-
template-directed addition of nucleotide residues at the 3’
end of a DNA fragment, as has been previously reported in
primer extension experiments (Ref. 1). It is well known that
thermostable DNA polymerases can add a single residue at
the 3’ end of extended primers (Ref. 2), but the rate of such
addition for PCR amplification of STR polymorphisms has
not been well studied.
We performed PCR from homozygous and heterozygous
alleles of different loci: a mononucleotide repeat region
within the poly(A) region of single locus equine short inter-
spersed repetitive element (equine SINE; ERE-1 family, ERE-
1-2) (Ref. 3) and a dinucleotide (CA) repeat polymorphism
(ECA-2) (Ref. 4).We used Taq DNA polymerase (Takara) and
Pfu DNA polymerase (Stratagene), and fluorescein isothio-
cyanate (FITC) labeled primers for amplification. The poly-
morphisms analyzed with an ALF DNA sequencer II (Phar-
macia) indicated a one-base shift between data generated
with Taq versus Pfu (data not shown), consistent with the
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differences in the abilities of these two enzymes to per-
form non-template directed addition of nucleotide residues
(Ref. 1).
In order to investigate the terminal transferase-like activ-
ity effects of different enzymes on STR polymorphisms, we
performed PCR amplification with a cloned DNA fragment
as the template and DNA polymerases from five sources:
Taq, Pfu, Tfl (Promega), Tli [also known as Vent polymerase
(Promega)] and Tth (Toyobo). PCR amplification was per-
formed using an initial denaturation (94◦C, 4 min) fol-
lowed by 30 cycles of 1 min each at 94◦C, 58◦C and 72◦C;
and then 10 min at 72◦C for final extension in a Gene
Amp PCR System 9600 (Perkin-Elmer). The PCR products
( ∼20 pg) were mixed with 49 volumes of formamide dye
(50% formamide, 2.5 mg/ml Dextran blue), heated at 95◦C
for 5 min and applied to a 8% polyacrylamide gel contain-
ing 7 M urea (Biomate). The polymorphisms were analyzed
with an automatic DNA sequencer at a constant power of
45 W at 45◦C for 3 h.
In the raw fluorophore data of allele fragments at the
poly(A) region in the ERE-1-2 locus (Fig. 1), the major peaks
corresponding to the expected size of PCR amplification fall
into two groups: Taq, Tfl, and Tth (Fig. 1c, right-hand peaks)
and Pfu and Tli (Fig. 1c, left-hand peaks). The rates of addi-
tion of dNTP using Taq and Pfu (10 PCR products, respec-
tively) weremeasured using the software program Fragment
Manager (Pharmacia). We found that 85.7% of the time
(range 84.7−86.7%), Taq added a single residue at the 3’
end of PCR fragments . By contrast, Pfu did not add addi-
tional residues, consistent with previous findings in primer
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FIGURE 1. Fluorophore raw data of PCR products using five sources of DNA polymerases from cloned ERE-1-2 as the template. (a) 1 and 4, Taq
polymerase; 2, Tli (or Vent) polymerase; 3, Pfu polymerase. (b) 1 and 4, Taq polymerase; 2, Tth polymerase; 3 Tfl polymerase. (c) Stacked curves from (a).
(d) M13 sequence ladder.
extension experiments (Ref. 1). Therefore, the major peak
of the fluorophore appeared to be a base longer than the ex-
pected size when using the DNA polymerases Taq, Tfl and
Tth.
These results indicate that the choice of DNA polymerase
is important since the selectedDNApolymerasemay ormay
not exhibit terminal transferase-like activity and can alter
(by one base pair) the size of the STR.
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Products Used
Taq DNA Polymerase: Taq DNA Polymerase from
Boehringer Mannheim
Taq polymerase: Taq polymerase from Pharmacia
Taq polymerase: Taq polymerase from Bioline
Taq polymerase: Taq polymerase from Boehringer
Mannheim
Taq polymerase: Taq polymerase from Boehringer
Mannheim
Taq polymerase: Taq polymerase from Bioline
Taq DNA polymerase: Taq DNA polymerase from
PE Applied Biosystems
Taq DNA Polymerase: Taq DNA Polymerase from
Boehringer Mannheim
Taq DNA polymerase: Taq DNA polymerase from
Life Technologies (Gibco BRL)
Taq DNA polymerase: Taq DNA polymerase from
Promega Corporation
Taq DNA polymerase: Taq DNA polymerase from
Stratagene
Taq DNA polymerase: Taq DNA polymerase from
Takara Shuzo
Taq DNA polymerase: Taq DNA polymerase from
Amersham Pharmacia Biotech
Pfu DNA polymerase: Pfu DNA polymerase from
Stratagene
ALF DNA sequencer II: ALF DNA sequencer II
from Pharmacia
Tfl: Tfl from Promega Corporation
Tli polymerase: Tli polymerase from Promega Cor-
poration
Vent polymerase: Vent polymerase from New
England BioLabs
Gene Amp PCR system 9600: Gene Amp PCR sys-
tem 9600 from PE Applied Biosystems
Fragment Manager: Fragment Manager from
Pharmacia
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